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APPLICATION OF TOPSIS METHOD IN SELECTION OF FIRE 
FIGHTER SQUAD COMMANDERS AT PERCUT SEI TUAN 















Article Info  Fire is an uncontrollable event as a result of a rapid exothermic oxidation 
reaction that is accompanied by the emergence of fire/ignition that can 
cause loss of property, soul and ecology. The Fire Station Percut Sei Tuan 
is Located at Jln. West Irian, Sempali Village Percut Sei Tuan is one of the 
Fire Station in Deli Serdang. A squad commander is in charge of being in 
charge and giving instructions to members. The problem that is often faced 
in the selection of a squad commander is the difficulty of conducting a 
performance assesment  in determining who is worthy to be the right squad 
commander. The purpose of this study was to determine which firefighters 
were entitled and worthy to be the commander of the squad at the percut sei 
Tuan post based on existing criteria without differentiating their existing 
social status. For that we need a decision support system that is able to 
assist in decision making where the decision is not yet known what decision 
will be taken. By using the TOPSIS method, it is possible to determine the 
squad commander at the Percut Sei Tuan post quickly and accurately. 
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  Fire is an event that burns objects such as houses, forests, buildings or others, either intentionally 
or unintentionally, which can cause personal or group economic losses, even fires can kill human lives. 
Firefighters are people who are tasked with extinguishing fires in fire events, tackling disasters, and 
carrying out rescues that have nothing to do with fire events such as evacuating wasp nests, rescuing 
animals trapped in trees or in wells and so on. 
  The existence of a Squad Commander in the fire department is very important so that all 
activities in terms of rescue can run properly and efficiently.  A Squad Commander serves as the person 
in charge and gives instructions to members. Without the Squad Commander, the activities cannot be 
carried out properly by other firefighters. 
So far, the selection of the Squad Commander  is still done manually, resulting in a decision that is less 
effective and not on target. For that we need a decision support system that is able to assist in decision 
making where the decision is not yet known what decision will be taken. One method in a decision 
support system is the TOPSIS method (Technique For Order Preference By Similarity To Ideal Solution). 
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Technique For Order Preference By Similarity To Ideal Solution or commonly called TOPSIS is 
a method that is able to solve problems with multiple criteria. The Technique For Order Preference By 
Similarity To Ideal Solution (TOPSIS) method for college selection (Hylenarti Hertyana, 2019). 
TOPSIS is also a method of several criteria to identify solutions from a limited set of alternatives 
(Riki Renaldo, et al, 2019). 
Previous research on decision support systems with the Topsis method has also been carried out 
to provide rewards  customer(Agus Perdana W, 2016). 
With this system, it is hoped that it will make it easier for the Percut Sei Tuan Fire Department to 
determine the Squad Commander quickly, precisely and efficiently.  
2. Method  
2.1 Decision Support System  
The decision support system (DSS) is a computerized information system that can produce 
various alternative decisions in helping leaders when dealing with various semi-structured and 
unstructured problems with data and models (Riki Renaldo, et al 2019). 
2.2 Decision Support System Architecture 
 According to Adiputra and Mulyawan (2018) Explaining the application of a decision support 
system consists of several subsystems, namely: 
1. Data Management Subsystem Consists of data that is in accordance with the conditions and 
research situations and is managed computerized through database management software (Data 
Base Management System) which can be interconnected with existing data in an appropriate 
company to support decision making 
2. Model Base Management Subsystem (Model Base Management Subsystem) Is a software 
package that incorporates statistical models of management science, finance or other quantitative 
models that provide the ability to analyze and manage the right software. Providing modeling to 
build custom models is also included. This component can be connected to corporate or external 
storage that is on the model 
3. User interface subsystem Users and systems interact, communicate and operate the system 
through this User Interface Subsystem. The intensive interaction between the system and the 
decision maker according to the researchers makes a unique contribution to the decision 
protection system. 
4. Knowledge-based management subsystem This subsystem supports other subsystems or allows 
acting as an optional independent component, Through this subsystem decision makers can add 
and improve knowledge for decisions to be taken because this subsystem can accommodate 
organizational knowledge 
 
2.3 Fire Fighter 
Firefighters are people or troops tasked with extinguishing fires, carrying out rescues and dealing 
with disasters or other events such as evacuating wasp nests, helping animals trapped in trees or in wells 
and so on (Rosa, 2020). 
2.4 TOPSIS ((Technique For Order Preference By Similarity To Ideal Solution) 
TOPSIS (Technique for Order Preference by Similarity to Ideal Solution) has a concept where the 
best chosen alternative not only has the shortest distance from the positive ideal solution, but also has the 
longest distance from the negative ideal solution, with advantages such as its simple and easy-to-
understand concept, computational efficient, and have the ability to measure the relative performance of 
decision alternatives in a simple mathematical form (Gege Surya and I Putu Yoga, 2020) 
The procedures or steps in the TOPSIS method are as follows: 
1. Determine the normalized decision matrix 
 
http://infor.seaninstitute.org/index.php/infokum/index 
JURNAL INFOKUM, Volume 10, No.1, Desember 2021 ISSN : 2302-9706 
 
 INFOKUM is licensed under a Creative Commons Attribution-Non Commercial 4.0  International License (CC 
BY-NC 4.0) 







Where i is 1, 2, …, m and j 1, 2, 3 …,n 
 
2. Determine the positive ideal solution 𝐴+ and the negative ideal solution 𝐴− based on the 
normalized weight rating 𝑦𝑖𝑗 
𝑦𝑖𝑗 =  𝑤𝑖𝑟𝑖𝑗  
where :  i= 1,2,. . . , m dan j= 1,2,3, . . ., n 
 𝐴+ = (𝑦1








              𝑦𝑗
+ =  {
max
𝑖
𝑦𝑖𝑗  if j is profite attribute
min
𝑖
𝑦𝑖𝑗 if j is cost attribute
} 
              𝑦𝑗
− =  {
min
𝑖
𝑦𝑖𝑗  if j is profite attribute
max
𝑖
𝑦𝑖𝑗 if j is cost attribute
} 
Where j= 1, 2, 3, . . . , n 
 
3. Determining the distance between the alternative 𝐴𝑖and the positive ideal solution can be denoted 
as follows 
 DI
+ =  √∑  (yi
+ − yij)
2n
j=1   
 Where : i= 1, 2, . . . , m  
Meanwhile, the distance between alternative 𝐴𝑖 and the negative ideal solution is denoted as 
follows:  
                DI
− =  √∑  (yij − yi
−)2nj=1  ;  
Where : i= 1, 2, . . . , m  
4. Determine the preference value for each alternative 





+            where : i= 1, 2, . . . , m 
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Problem Analysis 
Data Collection 
Solving Problem with the TOPSIS Method 
- Determine the normalized decision matrix 
- Determine the positive ideal solution 𝐴+ and the negative ideal solution 
𝐴− based on the normalized weight rating ( 𝑦𝑖𝑗) 
- Determine the distance between alternative 𝐴𝑖 with positive ideal solution 
and negative ideal solution 
- Determine the preference value for each alternative ( 𝑉𝑖) 
 
















Figure 1 Framework 
3. Results and Discussion 
3.1 Data   
 in building or designing a decision support system to determine the commander of the Fire 
Fighter at the Percut Sei Tuan Post, data is needed that is used as input in data processing so that output is 
produced in the form of information. 
 
3.2 Member Data   
 Member data is important data in squad commander of the fire Fighter at the Percut Sei Tuan 
post, because in this study members are data that will be studied and assessed so that member data will be 
an alternative choice in this study. The following is the member data that will be tested : 
 
Table 1. Member Data 
No. Member’s Name Alternative Code 
1 M. Salim Hutasuhut A1 
2 Sudarso Roy Simatupang A2 
3 Harzian A3 
4 Muhammad Luthfi Siregar A4 
5 Yogi Darmawan A5 
6 Kiki Suhendra Marpaung A6 
7 Isbandi Himawan Siregar A7 
8 Agus Manto A8 
9 Febrianto Sinaga A9 
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10 Muhammad Isa Ansori Nst A10 
11 Sunardi Petrus Sembiring A11 
12 Hera Hariadi A12 
13 Rizky Ananda Pratama Ginting A13 
14 M. Ari Fadila A14 
15 Rahmad Habibi Siregar A15 
 
3.3 Criteria Data   
 In this study to determine the squad commander of the fire fighter involves several criteria that 
are interrelated between one criterion and another. The criteria for squad  commander of the fire fighter 
team can be seen in the following table. 
Table 2. Member Data 
Code Criteria Sub Criteria Description 
C1 Last Education 
Senior High School 
Personnel With Last  Education 
Senior High Scholl 
D3 
Personnel With Last  Education 
Diploma-3 
S1 
Personnel With Last  Education 
Strata-1 
S2 





Honorary personnel with honorary status 
Civil Servant 
personnel with civil servant status 
  
C3 Height 
160 cm-170 cm Height  160 cm until 170 cm 
171 cm-180 cm Hight 171 cm Until 180 cm 
>180 Height Over 180 cm 
C4 Distance 
0-5Km 
Distance From House To Post 0 Km 
Until 5 Km 
5-10 Km 
Distance From House To Post 5 Km 
Until 10Km 
11-20 Km 
Distance From House To Post 11Km 
until 20Km 
21-30 Km 
Distance From House To Post 21Km 
Until 30Km 
>30Km 
Distance From House To Post is 
more than 50Km 
C5 Absence/Month 
No Absence No Absence 
1-3 Days 1 to 3 days Absence in Month 
>3Days absent for more than 3 days in Month 
 
3.4 The squad commander candidate value data 
 The following is the data of the prospective squad commander resulting from a manual 
assessment by the fire fighter at Percut Sei Tuan Post Fire Department. 
Table 3. Weight of criteria for Candidate Squad Commander 
Code Criteria Sub Criteria Height Value Total Description 
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Value 






D3 3 Enough 
S1 4 Good  







Civil Servant 5 Very Good 
C3 Height 
160 cm-170 cm 1 
9 3 
Very Less 
171 cm-180 cm 3 Enough 





5-10 Km 4 Good 
11-20 Km 3 Enough 
21-30 Km 2 Not Enough 
>30Km 1 Very Less 
C5 Absence/Month 
No Absence 5 
9 3 
Very Good 
1-3 Days 3 Enough 
>3Days 1 Very Less 
in table 3 it is explained about the weight value of a criterion from each sub-criteria, which : 
5 = Very Good 
4 = Good 
3 = Enough 
2 = Not Enough 
1 = Very Less 
3.5 Determine the importance of each alternative 
 After the table of criteria and alternatives is formed, the next step is to determine the level of 
importance of each criterion. The process of determining the topsis weight is Very Good (VG), Good (G), 
Enough (E), Not Enough (NE), Very Less (VL). Then the topsis number is converted to the number crips 
: VG = 5; G = 4; E=3. The table of importance levels can be seen in the following table : 
Table 4. Level of Importance Criteria 
Criteria Value Of Interest Alternative Code 
Last Education Good 4 
Employment Status Good 4 
Height Enough 3 
Distance Enough 3 
Absence/Month Enough 3 
3.6 Give the value of each alternative (Ai) on each criterion (Cj) 
Table 5. Alternative Data and Value of Candidate Squad Commander 
Alternative Last Employment Height Distance  Absence/Month 
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Education Status 







0-5 Km Not Absence 
Sudarso Roy 
Simatupang 
S1 Civil Servant 
171-
180 Cm 






















21-30 Km Not Absence 
 






Height Distance  Absence/Month 
M. Salim Hutasuhut 2 5 3 5 5 
Sudarso Roy 
Simatupang 
4 5 3 4 5 
Harzian 2 3 1 5 5 
Muhammad Luthfi 
Siregar 
5 3 3 5 5 
Yogi Darmawan 2 3 5 2 5 
 
Table 6 is a table of match values for data conversion of prospective team commanders with 
predetermined sub-criteria values. 
Preference weights for each of the assessment criteria C1(PT), C2(SK), C3(TB), C4(JR), C5(JA) = 4; 4; 3; 3; 3). 
3.7 Creating a Normalized Decision Matrix 







with i = 1,2,3, . . . m; and j = 1,2,3,. . . , n  
 
a. Last Education 



































 = 0.275 
 
b. Employment Status 
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 = 0.342 
 
c. Height 



































 = 0.687 
 
d. Distance 



































 = 0.205 
e. Absensce 



































 = 0.447 
After that, a matrix is formed from x1, r1-1, to x5, r5-5, until the R matrix is obtained as follows 
0.275 0.570 0.412 0.513 0.447 
0.549 0.570 0.412 0.410 0.447 
0.275 0.342 0.137 0.513 0.447 R= 
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0.687 0.342 0.412 0.513 0.447 
0.275 0.342 0.687 0.205 0.447 
 
3.8 Determining a Weighted Normalized Decision Matrix 
 In determining the weighted normalized decision matrix, the following formula is used : 
𝑦𝑖𝑗 = 𝑤𝑖𝑟𝑖𝑗  ;             𝑑𝑒𝑛𝑔𝑎𝑛 𝑖 = 1,2,3, … , 𝑚; 𝑑𝑎𝑛 𝑗 = 1,2,3, … , 𝑛        
Table 7 Weighted Decision Matrix Calculation Process 
LE*4 ES*4 H*3 D*3 A*3 
0.275*4 0.570*4 0.412*3 0.513*3 0.447*3 
0.549*4 0.570*4 0.412*3 0.410*3 0.447*3 
0.275*4 0.342*4 0.137*3 0.513*3 0.447*3 
0.687*4 0.342*4 0.412*3 0.513*3 0.447*3 
0.275*4 0.342*4 0.687*3 0.205*3 0.447*3 
 
Description : LE = Last Education 
    ES = Employment Status 
     H = Height 
     D = Distance 
     A = Absence 
 
For y1-1 to y5-5, we get the y matrix as follows : 
1.100 2.280 1.236 1.539 1.341 
1.647 2.280 1.236 1.230 1.341 
1.100 1.368 0.411 1.539 1.341 
2.748 1.368 1.236 1.539 1.341 
1.100 1.368 2.061 0.615 1.341 
 
3.9 Determining the Positive Ideal Solution Matrix and the Negative Ideal Solution Matrix 
 The positive ideal solution (𝐴+is calculated based on :  
  𝐴+ = (𝑌1
+, 𝑌2
+, 𝑌3
+, … , 𝑌𝑛
+) 
𝑌1
+ = Max(1.100; 1.647; 1.100; 2.748; 1.100) 
  = 2.748 
𝑌2
+ = Max(2.280; 2.280; 1.368; 1.368; 1.368) 
= 2.280 
𝑌3
+ =Max(1.236; 1.236; 0.411; 1.236; 2.061) 
      = 2.061 
𝑌4
+ = Max(1.539; 1.230; 1.539; 1.539; 0.615) 
      =  1.539 
𝑌5
+ = Max(1.341; 1.341; 1.341; 1.341; 1.341) 
      = 1.341 
Then the value of the positive ideal solution (A+) is as follows: 
A+= (2.748; 2.280; 2.061; 1.539; 1.341) 




−, … , 𝑌𝑛
−) 
𝑌1
− = Min(1.100; 1.647; 1.100; 2.748; 1.100) 
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𝑌2
− = Min(2.280; 2.280; 1.368; 1.368; 1.368) = 1.368 
𝑌3
− =Min(1.236; 1.236; 0.411; 1.236; 2.061) 
 = 0.411 
𝑌4
− = Min(1.539; 1.230; 1.539; 1.539; 0.615) 
      =  0.615 
𝑌5
− = Min(1.341; 1.341; 1.341; 1.341; 1.341) 
      = 1.341 
Then the value of the positive ideal solution (𝐴−) is as follows : 
 𝐴−=(1.100; 1.368; 0.411; 0.615; 1.341) 
3.10 Determining the Distance Between Alternative 𝑨𝒊 Positive Ideal Solution And Negative Ideal 
Solution 
 Alternative distance A_i with positive ideal solution: 
𝐷𝑖
+ = √∑ (𝑦𝑖
+ − 𝑦𝑖𝑗)
2𝑛
𝑗=1 ; 𝑖 = 1,2,3, … , 𝑚.   
𝐷1
+ = √
(2.748 − 1.100)2 + (2.280 − 2.280)2 +  (2.061 − 1.236)2
+ (1.539 − 1.539)2 + (1.341 − 1.341)2
                                                                        
  
 = 1.843 
𝐷2
+ = √
(2.748 − 1.647)2 + (2.280 − 2.280)2 +  (2.061 − 1.236)2
+ (1.539 − 1.230)2 + (1.341 − 1.341)2
                                                                        
 
 = 1.410 
𝐷3
+ = √
(2.748 − 1.100)2 + (2.280 − 1.368)2 +  (2.061 − 0.411)2
+ (1.539 − 1.539)2 + (1.341 − 1.341)2
                                                                        
 
 = 2.504 
𝐷4
+ = √
(2.748 − 2.748)2 + (2.280 − 1.368)2 +  (2.061 − 1.236)2
+ (1.539 − 1.539)2 + (1.341 − 1.341)2
                                                                        
 
 = 1.269 
𝐷5
+ = √
(2.748 − 1.100)2 + (2.280 − 1.368)2 +  (2.061 − 2.061)2
+ (1.539 − 0.615)2 + (1.341 − 1.341)2
                                                                        
 
 = 2.098 
 
 Alternative distance 𝐴𝑖with negative ideal solution 
𝐷𝑖
− = √∑ (𝑦𝑖𝑗 − 𝑦𝑖
−)
2𝑛




(1.100 − 1.100)2 + (2.280 − 1.368)2 + (1.236 − 0.411)2 
+ (1.539 − 0.615)2 + (1.341 − 1.341)2 
                                                                        
 
 = 1.538 
 
http://infor.seaninstitute.org/index.php/infokum/index 
JURNAL INFOKUM, Volume 10, No.1, Desember 2021 ISSN : 2302-9706 
 
 INFOKUM is licensed under a Creative Commons Attribution-Non Commercial 4.0  International License (CC 
BY-NC 4.0) 
   145 
𝐷2
− = √
(1.647 − 1.100)2 + (2.228 − 1.368)2 + (1.236 − 0.411)2 
+ (1.230 − 0.615)2 + (1.341 − 1.341)2 
                                                                        
 
 = 1.448 
𝐷3
− = √
(1.100 − 1.100)2 + (1.368 − 1.368)2 + (0.411 − 0.411)2 
+ (1.539 − 0.615)2 + (1.341 − 1.341)2 
                                                                        
 
 = 0.924 
𝐷4
− = √
(2.748 − 1.100)2 + (1.368 − 1.368)2 + (1.236 − 0.411)2 
+ (1.539 − 0.615)2 + (1.341 − 1.341)2 
                                                                        
 
 = 2.060 
𝐷5
− = √
(1.100 − 1.100)2 + (1.368 − 1.368)2 + (2.061 − 0.411)2 
+ (0.615 − 0.615)2 + (1.341 − 1.341)2 
                                                                        
 
 = 1.650 
 After the calculation is done, the results or alternative distances A_i are positive and negative 
ideal solutions. The following is the value of the distance from each alternative to the positive ideal 
solution and the negative ideal solution. 
Tabel 8 The Distance of Each Alternative To The Ideal Solution 
Alternative Alternative Distance 𝑫+ Alternative Distance 𝑫− 
A1 1.843 1.538 
A2 1.410 1.448 
A3 2.504 0.924 
A4 1.269 2.060 
A5 2.098 1.650 
 
3.11 Determining Preference Values For Each Alternative 





− +  𝐷𝑖
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 The result of preference value for each alternative 
Table 9 Alternative Preference Value 








 Alternatives are ranked based on the preference value of each alternative 
Table 10 Ranking Result 
Alternative Total Value Ranking Result 
A4 0.619 1 
A2 0.507 2 
A1 0.455 3 
A5 0.440 4 
A3 0.270 5 
 
3.13 Ranking Result 
 The final results are obtained based on the ranking results in table 10. The following is the final result of 
the ranking to determine the candidate for the squad commander of the fire fighter at the Percut Sei Tuan post. 
 
 
Table 11 Ranking Result 
Alternative Candidate Name 
A4 Muhammad Luthfi 
Siregar 
A2 Sudarso Roy Simatupang 
A1 M. Salim Hutasuhut  
A5 Yogi Darmawan 
A3 Harzian 
After the calculations were carried out, it was decided that the highest score was obtained by A4 
with the name Muhammad Luthfi Siregar who became the Squad Commander of the Fire Brigade at the 
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4. Conclusions (time new Roman, bold, 11) 
1. The Topsis method can be used to determine the squad commander of the fire fighter at the Sei 
Tuan Percut post using 5 criteria 
2. The implemented application can assist the fire department in determining the candidate for the 
squad commander of the fire brigade 
3. The system that has been tested obtains good results with a success rate of 70-80% 
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